A column on the history and culture of geophysics and science in general Seismos CHRISTOPHER L. LINER, University of Houston paper count. Th e key is citation information about an author's work. Th is used to be hard to come by unless you were a librarian or on the editorial staff of a large scientifi c journal. But Google Scholar has brought this information within easy reach of anyone.
Hirsch associates an author with an index, h, defi ned as "the number of papers with a citation number higher or equal to h." Let's say, for example, an author has published 23 peerreviewed papers, and we go out to Google Scholar to check him out. We fi nd the most referenced paper has been cited 243 times, the second 122, the third 65, and so on. We continue down the list till we get to the 18 th paper that has been cited 16 times. Th is author has an h-score of 17. Th e 18 th paper does not count because it has been cited less than 18 times. Get it?
As of 2005, the highest known h-score in physics was 110, attributed to Ed Witten, a mathematician and string theorist at the Institute for Advanced Study in Princeton. I make it 158 as of August 2008. Stephen Hawking was a 62 (now 78). In 2008, it was pointed out in another arXiv paper that there is great variability between disciplines and a normalized measure is needed. But within a given fi eld the original defi nition is fi ne.
Hirsh recognized that time was also an important factor. He concluded that in physics he could distinguish a successful scientist (h=20 after 20 years), an outstanding one (40/20), and a truly exceptional and unique individual (60/20). We also realize that great physicists of the past have an h-score that is fading into oblivion. Einstein and Witten, or Newton and Einstein, cannot be compared on h-scores. It is a thoroughly modern measure.
All of this got me thinking about the h-scores of authors in our fi eld of applied geophysics. To keep the study within reasonable bounds, I selected people who have published in petroleum or applied seismology. Th e choice of who to include and exclude is completely subjective, although I think it is unlikely that there is a really big h-score out there that I missed-unless it was someone who generally works in another fi eld (say particle physics) and just published a paper or two in ours. I included books but not patents, so again I may have passed over some prolifi c and important patent authors.
Th e result of my limited study (conducted in August 2008) is shown in Figure 1 . Th e vertical axis is h-score as described above, and the horizontal axis is author arranged in increasing score. For lack of a better starting point, I began with the humbling exercise of fi nding my own h-score (which, I think, Ed Witten passed in the ninth grade). But, as you can see, I am in good company.
Th ere are, of course, scores lower than mine, but we are interested in the high end. I made an eff ort to test every candidate who seemed to have a reasonable chance for the big prize. My fi nal conclusion is that, in our fi eld, Stuart 
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Crampin holds the highest h-score at 35, barely edging out Amos Nur. Plotting the actual citation numbers (Figure 2) for each of these outstanding scientists, we see it is very close indeed. Hirsch defi ned the h-score as the point where the citations equal the paper count. But if he had defi ned it as, say, the area under the curve, Nur would be our winner.
To further emphasize, however, that h-score is not everything, consider the top citation for Sven Treitel (h=13) is 290, that of Norm Bleistein (h=18) is 702, and Leon Th omsen (h=11) has a staggering 736.
Finally, let me say that h-scores have so far not come into any search committee deliberations that I have observed. Maybe it is too new, or a bit too sterile when deciding who will be a colleague for the next decade or so. Of course, we all want good scholarship and loads of research funding, but one also has to get along with students, peers, and administrators. In that regard, a kindergarten report card might be a useful indicator.
Suggested (and not-so-suggested) reading. "Measurement of the tt production cross section in pp collisions at square root s = 1.96 TeV using missing E(T) + jets events with secondary vertex b tagging" by Abulencia et al. (al.=628 coauthors) (Physical Review Letters, 2006) . "An index to quantify an individual's scientifi c research output" by Hirsh (arXiv0508025v5, 2005) . "Universality of citation distributions: towards an objective measure of scientifi c impact" by Radicchi and Fortunato (arXiv0806.0974v1, 2008) .
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